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Remarks 

Claims 1-21 remain in the application. Claims 1 and 4 are hereby 
amended. No new matter is being added. 



Claim Rejections -- 35 U.S.C. 103 

Claims 1-3, 6, 12-14 and 21 stand rejected under 35 U.S.C. 103 as being 
unpatentable over Quach (US 6,640,313) in view of Dygon US 2003/0140138). 
Claims 7-10 and 17-20 stand rejected under 35 U.S.C. 103 as being 
unpatentable over Quach and Dygon as applied to claim 1 , and further in view of 
Raina (US 6,134,675). Claims 4, 5, 11 and 15-16 stand rejected under 35 
U.S.C. 103 as being unpatentable over Quach and Dygon in view of Schreiber 
(US 6,460, 1 73) and further in view of Tirumalai et al (US 5835,776). 

Applicants respectfully traverse these rejections. 



Claims 1-10 

Claim 1 recites as follows. 



1 . A method of compiling a software program to be executed on a target 
central processing unit (CPU), the method comprising: scheduling user code 
instructions during said compiling; and opportunistically scheduling diagnostic 
testing of CPU registers during said compiling so that testing of the CPU 
registers occurs within normal running of the user code instructions during 
execution of the program after said compiling, and such that if an error in the 
CPU register is indicated, a jump to a fault handler routine occurs. 

(Emphases added.) 

As shown above, claim 1 very clearly recites, ”A method of compiling a 
program ... comprising: ... opportunistically scheduling diagnostic testing of 
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CPU registers during said compiling ...” (Emphases added.) In other words, 
claim 1 expressly recites steps performed during compilation of a software 
program. Program compilation is generally applied to source code (for example, 
written in a programming language such as C, C++, etc) so as to generate an 
executable file that may be executed on a target microprocessor. 



I. CLAIM 1 EXPRESSLY RECITES A METHOD OF COMPILING A 
SOFTWARE PROGRAM WHILE NEITHER QUACH NOR DYSON PERTAIN 
TO COMPILING A SOFTWARE PROGRAM 

A. THE CLAIMED INVENTION 

Compiling of software programs is discussed in the original application as 
follows. “FIG. 2 illustrates example software elements of the illustrative 
computer system of FIG. 1. Shown are application programs 26 . Such 
applications 26 may be compiled using a compiler 34 incorporated with the 
teachings of the present invention. The compiled application programs 26 
access the runtime libraries 34 for services during execution, which in turn 
access the operating system 32 for system services. The compiler 34 also 
accesses the operating system 32 for system services during compilation of 
application programs 26 .” (Page 4, lines 21-28.) 



8. QUACH DOES NOT PERTAIN TO PROGRAM COMPILING 

Quach pertains to a different technological art from the claimed invention. 
The cited “issue module” (col. 2, lines 32-42) of Quach is a unit in a 
microprocessor. The issue module issues operation codes from the 
executable file. These operation codes may be issued to one or more execution 
units within the microprocessor. 

Hence, Quach pertains to instruction issuance within a microprocessor, 
not to a method of compiling a software program. One stark difference is that 
the claimed compiling is performed in order to generate an executable file, while 
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Quach’s instruction issuance is performed during execution of the executable 
file by the microprocessor. 



C. DYGON DOES NOT PERTAIN TO PROGRAM COMPILING 

Dygon also pertains to a different technological art from the claimed 
invention. Dygon discloses an automated test system for testing software 
products. In particular, Dygon discloses a system that “allows for the testing 
process to be conducted remotely, which enables the software products to exist 
on a variety of computers located at various locations.” (Paragraph [0015], 
emphasis added.) 

Hence, Dygon pertains to remote software testing, not to a method of 
compiling a software program. One stark difference is that the claimed 
compiling is performed in order to generate an executable file, while Dygon’s 
remote software testing is performed during execution of the executable file. 



II. CLAIM 1 EXPRESSLY RECITES OPPORTUNISTIC SCHEDULING OF 
REGISTER TESTING DURING PROGRAM COMPILATION WHICH IS 
NEITHER TAUGHT NOR SUGGESTED BY ANY OF THE CITED 
REFERENCES 

A. THE CLAIMED INVENTION 

As shown above, steps performed during compilation as recited in claim 1 
include scheduling user code instructions and opportunistically scheduling 
diagnostic testing of CPU registers. These steps are described, for example, 
on page 7, lines 19-28, which is reproduced below for convenience of reference. 



In accordance with an embodiment of the invention, the scheduling 
performed 404 includes both the scheduling of user code instructions and the 
opportunistic scheduling of register diagnostics. In other words, at compile time, 
the compiler schedules testing of registers so that the testing occurs within 
the normal running of the user code. The testing may be scheduled 
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opportunistically and intelligently by the compiler to reduce the amount of 
performance overhead incurred. This scheduling is discussed further below 
in relation to FIG. 5. This scheduling is performed until a determination 406 is 
made that the user code is completely scheduled. Thereafter, the scheduling may 
be considered as completed 408. 

(Page 7, lines 19-28, emphasis added.) 



B. QUACH DOES NOT TEACH OR SUGGEST OPPORTUNISTIC 
SCHEDULING OF DIAGNOSTIC TESTING DURING COMPILATION 

The claimed opportunistically scheduling diagnostic testing of CPU 
registers is very different from Quach’s disclosure of a microprocessor operating 
in a high reliability (HR) execution mode. As taught by Quach, “When the 
processor is in high reliability (HR) execution mode, the issue module provides 
identical instructions to the first and second execution clusters.” In other words, 
when in HR mode, all instructions are issued to both execution clusters, 
and, therefore, HR mode substantially impacts program performance. 

Hence, Quach teaches both an HR mode and HP (high performance) mode. In 
contrast, the claimed invention only schedules diagnostic testing when there 
is sufficient opportunity to test a register without impacting performance 
of the program. 



C. DYGON DOES NOT TEACH OR SUGGEST OPPORTUNISTIC 
SCHEDULING OF DIAGNOSTIC TESTING DURING COMPILATION 

Applicants respectfully submit that the claimed opportunistically 
scheduling diagnostic testing of CPU registers during program 
compilation is entirely different technologically from Dygon’s remote testing of 
software products. One stark difference is that the opportunistic scheduling 
is performed while generating an executable file for a software product, while 
the remote testing is performed during execution of the executable file. 
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D. THE OTHER CITED REFERENCES ALSO DO NOT TEACH OR 
SUGGEST OPPORTUNISTIC SCHEDULING OF DIAGNOSTIC TESTING 
DURING COMPILATION 

Raina pertains to a different technological art from the claimed invention. 
Raina pertains to testing a multi-core processor, not a method of compiling a 
software program. 

Schreiber also pertains to a different technological art from the claimed 
invention. Schreiber pertains to the allocation of function units in processor 
design, not a method of compiling a software program. 

Tirumalia pertains to an optimizing compiler for minimizing overhead 
instructions. However, Tirumalia does not teach or suggest the claimed 
opportunistic scheduling of diagnostic testing during compilation. 



Therefore, for at least the above-discussed reasons, applicants 
respectfully submit that claim 1 now overcomes this rejection. 

Claims 2-10 depend from claim 1. Hence, applicants respectfully submit 
that claims 2-10 now also overcomes this rejection for at least the same reasons 
discussed above in relation to claim 1 . 

In addition, dependent claims 4-5 recite in further detail the opportunistic 
nature of the scheduling. Claim 4 expressly recites “determining if there is 
sufficient opportunity to schedule a register diagnostic instruction to test a next 
register without substantially impacting performance of the program.” 

Claim 5 expressly recites that “if there is sufficient opportunity, then 
scheduling the register diagnostic instruction to test the next register; and if 
there is insufficient opportunity, then scheduling user code instructions.” 
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Claim 1 1 

Claim 1 1 also recites a method of compiling a program, where the 
claimed method includes opportunistically scheduling diagnostic testing of 
CPU registers. Hence, for similar reasons as discussed above in relation to 
claim 1, claim 11 now also overcomes its rejection. 



Claims 12-21 

Claim 12 recites, “A computer-readable medium embedded with a 
compiler program for execution on a target microprocessor, the computer- 
readable medium comprising: executable code configured to schedule user 
code instructions; and executable code configured to opportunistically 
schedule diagnostic testing of registers in the microprocessor so that testing 
of the registers occurs within normal running of the user code instructions, and 
such that if an error in the register is indicated, a jump to a fault handler routine 
occurs.” (Emphasis added.) Hence, for similar reasons as discussed above in 
relation to claim 1, claim 12 now also overcomes its rejection. 

Claims 13- 21 depend from claim 12. Hence, applicants respectfully 
submit that claims 13- 21 now also overcomes this rejection for at least the same 
reasons discussed above in relation to claim 12. 
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Conclusion 

For the above-discussed reasons, applicant believes that the pending 
claims, as amended, now overcome all the rejections of the office action. 
Favorable action is respectfully requested. 

If for any reason an insufficient fee has been paid, the Commissioner is 
hereby authorized to charge the insufficiency to Deposit Account No. 08-2025 
(Hewlett Packard). 



Respectfully Submitted, 




James K. Okamoto, Reg. No. 40,110 

Okamoto & Benedicto LLP 

P.O.Box 641 330 

San Jose, CA 95164-1330 

Tel: (408) 436-2111 

Fax: (408) 436-2114 
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